The inveterate patellar dislocation is an uncommon entity. The most frequent findings correspond to a misaligned valgus associated with lateral patellar dislocation. When severe knee osteoarthritis is present, total knee arthroplasty is an option, whether it is associated or not with realignment of the extensor apparatus. We present a review of published literature on correction of inveterate patellar dislocation associated with knee arthritis and our surgical technique with a case of inveterate patellar dislocation associated with tricompartmental knee osteoarthritis, in which a total knee arthroplasty was performed associated with proximal and distal realignment of the extensor apparatus. Total knee arthroplasty is a useful procedure in knee osteoarthritis associated with inveterate patellar dislocation, which can be associated with techniques on the extensor apparatus to achieve an adequate patellar alignment.
Introduction
The inveterate dislocation of patella is an uncommon entity, for which the cause is still unknown. It usually presents late accompanied by knee arthritis [1] [2] [3] .
The most frequently findings correspond to a misaligned valgus of the affected limb associated with lateral dislocation of patella [1] [2] [3] .
The susceptibility to inveterate patellar dislocation is enhanced by inadequate treatment after the initial trauma in case of posttraumatic inveterate patellar dislocation, anatomic predisposition, ligament laxity, or familial predisposition [4] [5] [6] [7] [8] [9] [10] . Several techniques have been described to reconstruct the dislocated extensor apparatus, including the Elmslie-Trillat procedure, proximal patellar quadricepsplasty, and medial patellofemoral ligament reconstruction [11] [12] [13] [14] . When severe knee osteoarthritis is present, total knee arthroplasty is a treatment option, which may or may not be associated with realignment of the extensor apparatus to achieve an adequate valgus correction and obtain a correct soft tissue balance [15, 16] .
Available literature consists of a number of case reports that report many techniques to provide an adequate treatment for patients with inveterate patellar dislocation.
This article reviews the current literature and describes a surgical technique for an inveterate patellar dislocation associated with tricompartmental arthritis of the knee, in which a total knee arthroplasty was performed associated with a proximal and distal realignment of the extensor apparatus.
Case history
A 73-year-old female presented to our institution with a long history of knee pain and limping. She had a history of bilateral hip dysplasia and bilateral total hip arthroplasties performed 33 years before. No other personal and familial morbid medical history was reported. A physical examination revealed valgus malalignment of her right knee, medial instability, and lateral patellar dislocation. She did not achieve active full extension (À10 ) and had flexion of 80 . Radiographs showed tricompartmental right knee arthritis, a mechanical valgus axis of 13.9 , an anatomical valgus axis of 23.6 , and a lateral One or more of the authors of this article have disclosed potential or pertinent conflicts of interest, which may include receipt of payment, either direct or indirect, institutional support, or association with an entity in the biomedical field which may be perceived to have potential conflict of interest with this work. For full disclosure statements refer to https://doi.org/10.1016/j.artd.2018.04.003.articular pseudofacet. (Fig. 1) . Total right knee arthroplasty plus proximal and distal realignment of the extensor apparatus was indicated.
Informed consent for the procedure and publication was obtained and documented.
The patient was positioned supine, and a tourniquet was applied and inflated in her right thigh. A midline incision with deep dissection and medial parapatellar arthrotomy was made. Quadriceps hypoplasia and lateralization of the vastus medialis were noted together with a laterally dislocated patella, contacting the lateral wall of the lateral femoral condyle in the pseudoarticular facet. Tricompartmental knee osteoarthritis was observed with abundant marginal osteophytes on the femur and tibia. Regular femoral and tibial cuts were performed and Stryker Scorpio NRG, posterior stabilized (Stryker, Mahwah, NJ) prosthesis was used. The femoral cut was made in 5 of valgus, and the tibial cut was made in 3 of tibial slope. The definitive tibial component was #5, the definitive femoral component was #6, with a resurface and medialized patellar insert. Each component was cemented.
Then, an osteotomy of the anterior tuberosity of the tibia was performed, extending 5 cm distal to the joint line, and was medialized 1 cm and fixed with 2 screws (DePuy Synthes small fracgment, Westchester, PA). Satisfactory patellar realignment was obtained, but with a tendency for patellar tilt, so it was decided to perform a proximal realignment with an advance of the vastus medialis over the patella, using the Insall technique, [17] because of its poor quality. Appropriate patellar tracking and flexion-extension stability were checked. The patella was realigned in the center of the femoral component, and the valgus was corrected (Fig. 2) .
In the immediate postoperative period, a continuous passive mobilization machine was used, and a knee brace limiting the motion from 0 to 30 was employed. In addition, walking with 2 crutches was recommended. At 3 months of evolution, the medializing osteotomy of the anterior tuberosity of the tibia was healed without complications. (Fig. 3) .
Two years after surgery, the patient ambulated without limping, with a range of motion of 0 -100 , without joint pain, and without new episodes of patellar instability or dislocation.
Discussion
The inveterate dislocation of patella is an alteration in the knee where it remains permanently dislocated, even in extension and when fixed to the lateral femoral condyle, as was the case of our patient. However, the etiology remains unknown.
Adults, with valgus axis, can evolve with tricompartmental knee osteoarthritis. In these patients with inveterate dislocation of patella who develop knee arthritis, arthroplasty seems to be a good treatment option once the symptoms and pain affect the usual activities.
In the literature, there are few case reports in which the inveterate patellar dislocation evolves with knee osteoarthritis (Table 1) .
Marmor [18] was the first to report the knee arthroplasty for treatment in patients with inveterate patellar dislocation; he reported a case of bilateral total knee arthroplasty (TKA) for the treatment of congenital dislocation of the patella. Correction of the dislocated patella and extensor mechanism was not attempted in either knee. He recommended avoidance of reconstruction of the extensor mechanism in adult patients with congenital dislocation of the patella if knee function is preserved. However, only a shortterm follow-up was described, and the effects of the neglected patellar stability on the components are unknown.
Pradhan et al [19] also reported that total knee arthroplasty was performed in patients with inveterate patellar dislocation. The results were good, but they did not report the functional long-term results.
Bullek [20] reported 5 total knee replacements (TKR) in 3 patients with congenital dislocation of the patella and 1 with dislocation of the patella caused by juvenile rheumatoid arthritis. The dislocation was treated by a modified proximal realignment and achieved good results.
Bergquist [21] reported a TKR for a patient who had congenital patellar dislocation by a modified lateral release and an overlap of the vastus medialis obliquus, with good results in the medium term.
The osteotomy of the anterior tuberosity of the tibia is also effective for distal realignment, but it has a risk of nonunion, fracture, and alteration of soft tissues [1] , and on the other hand, it may interfere with the proper placement of the prosthesis.
In our case, we performed a proximal realignment with advancement of the vastus medialis obliquus over the patella and also distal realignment, with medialization of the anterior tuberosity of the tibia, which consolidated without complications.
In the medium-term follow-up, the patient returned to her usual activities without pain or limping, with adequate ranges of movement of her joint.
Current controversies and future considerations
The inveterate patellar dislocation is an uncommon entity, and the most frequent findings correspond to a misaligned valgus associated with lateral patellar dislocation; the total knee arthroplasty is an option when severe knee osteoarthritis is present. One controversy to highlight is when distal, proximal, or both realignments are needed. The patient ended up having successful surgery and recovery with the total knee replacement associated with proximal and distal realignment of the extensor apparatus. For future work, greater number of cases and longer follow-up are needed to evaluate the functional results and survival of the prosthetic components in these complex pathologies.
Summary
In conclusion, total knee arthroplasty is a useful procedure in knee osteoarthritis associated with inveterate dislocation of patella, which can be associated with some technique on the extensor apparatus to achieve an adequate patellar alignment. However, a greater number of cases and longer follow-up will be needed to evaluate the functional results and survival of the prosthetic components in these complex pathologies.
